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ABSTRACT : 

PURPOSE: To recover an old refrigerant in an A/C cycle by- 
accommodating the 

refrigerant sucked by a compressor for sucking the refrigerant in a 
refrigerant 

recovery unit, setting an oil recovery unit between the wake side of 
an 

evaporator and the refrigerant recovery unit and connecting a vacuum 
drawing 

pump to the wake side of the evaporator and to the suction side of a 
compressor. 

CONSTITUTION: In order to replace a refrigerant and oil, the 
downstream side 

of an evaporator 15 and suction side of an air compressor 10 in an 
A/C cycle 

are shut off, and an A/C cycle cleaning apparatus 14 0 is set between 
the 

downstream side of the evaporator 15 and the suction side of the 
compressor 10 
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for an air conditioner. The A/C cycle cleaning apparatus 14 0 has an 
oil 

recovery unit 120 to be set on the wake side of the evaporator 15. A 
refrigerant recovery unit 110 for accommodating therein the 
refrigerant sucked 

by a compressor 20 for sucking the refrigerant is set between the oil 
recovery 

unit 120 and the suction side of the compressor 10 for the air 
conditioner, and 

a vacuum drawing pump 130 is connected to the wake side of the 
evaporator 15 

and to the suction side of the compressor 10 for the air conditioner. 
COPYRIGHT : (0)1996, JPO 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] At least, carry out piping association and a serial constitutes an air conditioning compressor, a 
capacitor, an expansion means, and an evaporator. As opposed to the A/C cycle by which between said 
air conditioning compressors and said evaporators was intercepted for recovery of a refrigerant and oil 
The refrigerant recovery system which has the refrigerant tank which holds the refrigerant which it was 
inserted in the inlet side of said compressor, and was attracted at least by the compressor for refrigerant 
suction, and this compressor for refrigerant suction, with the oil recovery system inserted between said 
refrigerant recovery systems the back-wash side of said evaporator the A/C cycle washing station 
characterized by being constituted with the pump for vacuum suction in order to connect with the back- 
wash side of said evaporator, and the inlet side of said compressor and to perform vacuum suction in an 
A/C cycle. 

[Claim 2] An A/C cycle washing station according to claim 1 is used (1). The refrigerant recovery 
process of working said compressor for refrigerant suction and holding the refrigerant in said A/C cycle 
in said refrigerant tank, (2) The vacuum suction process which performs vacuum suction of the oil 
recovery system which said pump for vacuum suction was worked and was connected to the inside of 
said A/C cycle, and this A/C cycle, (3) The refrigerant which said compressor for refrigerant suction was 
worked and were collected at said refrigerant recovery process The washing process which said A/C 
cycle and an oil recovery system are circulated, and performs washing in an A/C cycle, (4) The oil in an 
A/C cycle is made to separate from the refrigerant used for washing in said A/C cycle. The oil recovery 
process held in said oil recovery system, and (5) The A/C cycle washing approach characterized by 
consisting of a refrigerant re-recovery process of working said compressor for refrigerant suction and 
collecting the refrigerants in said A/C cycle again. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] from the refrigerant (chlorofluocarbon) which has the component which 
destroys ozone for the refrigerant and oil by which this invention is enclosed with the air conditioning 
cycle (A/C cycle) of an air conditioner, and the oil corresponding to this refrigerant - since - in 
exchanging for a new refrigerant and the oil corresponding to this new refrigerant, it is related with the 
A/C cycle washing station which can perform washing of an A/C cycle, and recovery of a refrigerant 
and oil. 
[0002] 

[Description of the Prior Art] The refrigerant currently used for the conventional air conditioner is the 
chlorofluocarbon (CC1 two F2) usually called CFC-12 (R-12), and in order for the chlorine contained in 
this chlorofluocarbon to destroy an ozone layer, it is necessary to replace it with other refrigerants. As 
this alternative refrigerant, HFC- 134a (CF3 CH2 F) is adopted by the reason for there being little 
modification of a thermodynamic property and a component, and ending. It is necessary to exchange the 
oil corresponding to an old refrigerant for the oil corresponding to an alternative new refrigerant with the 
exchange to an old new refrigerant from a refrigerant by adoption of this alternative refrigerant. 
[0003] Moreover, there are some which are shown in JP,1-123964,A as a chlorofluocarbon recovery 
system. By the compressor, this chlorofluocarbon recovery system leads the refrigerant attracted from 
the air conditioning cycle (A/C cycle) to a heat exchanger unit, condensate-izes a refrigerant and holds it 
in a refrigerant tank here. Moreover, it is led to the oil-separation unit by which said, heat exchanger 
units were formed successively, oil is separated, and the attracted refrigerant is discharged from an oil 
drain. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the conventional chlorofluocarbon recovery 
system, oil is separated from the collected refrigerant, a refrigerant is reproduced, and since it is not a 
thing aiming at complete recovery of oil fundamentally, the oil in an A/C cycle is completely 
unremovable. 

[0005] For this reason, this invention is to offer the A/C cycle washing station and the A/C cycle 
washing approach the oil corresponding to this old refrigerant is recoverable while collecting the old 
refrigerants in an A/C cycle. 
[0006] 

[Means for Solving the Problem] An A/C cycle washing station at least invention according to claim 1 
Therefore, an air conditioning compressor. As opposed to the A/C cycle by which piping association 
was carried out, the serial constituted the capacitor, the expansion means, and the evaporator, and 
between said air conditioning compressors and said evaporators was intercepted for recovery of a 
refrigerant and oil The refrigerant recovery system which has the refrigerant tank which holds the 
refrigerant which it was inserted in the inlet side of said compressor, and was attracted at least by the 
compressor for refrigerant suction, and this compressor for refrigerant suction, in order to connect with 
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the oil recovery system inserted between said refrigerant recovery systems the back- wash side of said 
evaporator at the back-wash side of said evaporator, and the inlet side of said compressor and to perform 
vacuum suction in an A/C cycle, it is in being constituted with the pump for vacuum suction. 
[0007] Moreover, invention according to claim 2 is the A/C cycle washing approach which uses said 
A/C cycle washing station. (1) The refrigerant recovery process of working said compressor for 
refrigerant suction and holding the refrigerant in said A/C cycle in said refrigerant tank, (2) The vacuum 
suction process which performs vacuum suction of the oil recovery system which said pump for vacuum 
suction was worked and was connected to the inside of said A/C cycle, and this A/C cycle, (3) the 
refrigerant which said compressor for refrigerant suction was worked and were collected at said 
refrigerant recovery process The washing process which said A/C cycle and an oil recovery system are 
circulated, and performs washing in an A/C cycle, (4) The oil in an A/C cycle is made to separate from 
the refrigerant used for washing in said A/C cycle, the oil recovery process held in said oil recovery 
system, and (5) - said compressor for refrigerant suction is worked and it is in consisting of a refrigerant 
re-recovery process of collecting the refrigerants in said A/C cycle again. 

[0008] Furthermore, the oil tank which specifically holds oil for said oil recovery system, with the 
refrigerant inlet port connected to the back- wash side of the evaporator of said A/C cycle The bypass 
path which opens for free passage the refrigerant outlet connected with the inlet side of said refrigerant 
recovery system, and said refrigerant inlet port and said refrigerant outlet, and is opened and closed by 
the 1st closing motion means, While opening said refrigerant inlet port near the lower part in said oil 
tank for free passage and opening for free passage the inlet-side path opened and closed by the 2nd 
closing motion means, and said refrigerant outlet near the upper part in said oil tank It is opened and 
closed by the 3rd closing motion means, and the discharge-side path which has a filtration means at the 
end near [ said ] the upper part in an oil tank constitutes. 

[0009] Moreover, the 4th closing motion means is established between the downstream of said 
refrigerant tank, and the inlet side of said air conditioning compressor. Furthermore, the 5th closing 
motion means is established between said oil recovery systems and said refrigerant recovery systems, a 
process according to claim 2 ~ (1) - said 1st closing motion means - the open, 2nd, 3rd, and 4th 
closing motion means - close - Make the 5th closing motion means open and said compressor for 
refrigerant suction is worked. The refrigerant recovery process of holding the refrigerant in said A/C 
cycle in said refrigerant tank, (2) Open and the 4th closing motion means for the close, 2nd, and 3rd 
closing motion means Close, [ said 1st closing motion means ] The vacuum suction process which the 
5th closing motion means is made close, and said pump for vacuum suction is worked, and performs 
vacuum suction of said A/C cycle and said oil tank, (3) The close, 2nd, 3rd, 4th, and 5th closing motion 
means are made open for said 1st closing motion means. The A/C cycle washing process of circulating 
the refrigerant which said compressor for refrigerant suction was worked and was held in said 
refrigerant tank in said A/C cycle and said oil tank, (4) The filtration means of said oil tank separates a 
refrigerant and oil at the time of said A/C cycle washing process, the oil recovery process of holding the 
oil separated in the oil tank, and (5) - said 1st closing motion means - open - It is good also as a 
refrigerant re-recovery process of making close and the 5th closing motion means open for the 2nd, 3rd, 
and 4th closing motion means, working said compressor for refrigerant suction, and holding the 
refrigerant in said A/C cycle again in said refrigerant tank. 
[0010] 

[Function] Therefore, in invention according to claim 1, since recovery of a refrigerant and coincidence 
oil separation can be performed by having constituted the A/C cycle washing station from a refrigerant 
recovery system, an oil recovery system, and a vacuum suction pump, the above-mentioned technical 
problem can be attained. 

[001 1] Moreover, said A/C cycle washing station is used in invention according to claim 2. (1) The 
refrigerant recovery process of working said compressor for refrigerant suction and holding the 
refrigerant in said A/C cycle in said refrigerant tank, (2) The vacuum suction process which said pump 
for vacuum suction is worked and performs vacuum suction of said A/C cycle and said oil tank, (3) The 
A/C cycle washing process of circulating the refrigerant which said compressor for refrigerant suction 
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was worked and was held in said refrigerant tank in said A/C cycle and said oil tank, (4) The filtration 
means of said oil tank separates a refrigerant and oil at the time of said A/C cycle washing process, the 

011 recovery process of holding the oil separated in the oil tank, and (5) - by working said compressor 
for refrigerant suction and performing the refrigerant re-recovery process of holding the refrigerant in 
said A/C cycle again in said refrigerant tank, one by one While collecting the old refrigerants in an A/C 
cycle and washing the inside of an A/C cycle using this old refrigerant, with this refrigerant, the oil 
which remains in an A/C cycle can be collected at an oil recovery process, and the above-mentioned 
technical problem can be attained. 

[0012] 

[Example] Hereafter, the example ****** drawing of this invention explains. 
[0013] In drawing 1 , 100 shows the air conditioning cycle (A/C cycle) of the air conditioner (it has 
evaporator 15a for front seats, and evaporator 15b for backseats especially) carried in a car. Piping 
association of an air conditioning compressor 10, a capacitor 12, the receiver tank (L/T) 13, the 
expansion valve 14 (14a, 14b) as an expansion means, and the evaporator 15 (15a, 15b) is carried out at 
a serial, and this A/C cycle 100 is constituted. In addition, expansion valve 14a, evaporator 15a and 
expansion valve 14a, and evaporator 15a are combined with a serial, it connects with juxtaposition 
further and each group constitutes the object for front seats, and the cooling means of the air conditioner 
for backseats. 

[0014] into drawing ^ , as shown by the broken line theta, the inlet side of an air conditioning 
compressor 10 Is connected the back-wash side of Evaporator s 15a and 15b, a nd, as for this,A/C cycle 
100, the closed circuit of an A/C cycle is formed. In this A/C cycl e 100, the high-pressure gas refrigerant 
'compressed with the air conditioning compressorJOjadiates heat to the air passed in a capacitor 12, is 
condensed, and turns into a liquid cryogen of low-temperature high pressure. This high-pressure liquid 
cryogen results in an expansi on valve jj ^lj-a, 14b) through the receiv er tank 13, c arries out adiabatic 
expansion here, and turns intoa low-pressure liquid cryogen. While flowing an evaporatojJL5-(15a, 
15b), this low-pressure liquid cryogen absorbs and evaporates, and recurs the heat of the air which 
passes this evaporator 15 (15a, 15b) to said air conditioning compressor 10 as a low-pressure gas 
refrigerant. By repeating this circulation continuously, heat exchange of radiating heat by said capacitor 

12 in the heat absorbed by said evaporator 15 (15a, 15b) is performed, and the air which passes an 
evaporator 1^5j(15aJL5b) can be cooled. 

[0015] Although the chlorofluocarbon (chemical formula: CC1 two F2) calle d CFC-12 (RA2) wa s 
conventionally used as a refrigerant used for this A/C cycleJLQO To a problem student **** [ that the 
chlorine contained in this chlorofluocarbon destroys an ozone layer ] sake Using a new refrigerant is 
studied and the refrigerant (chemical formula: CF3 CH2 F) HFC- 134a (R-134a) is used by the reason 
there is little modification of a thermodynamic property and a component, and it ends, in the current 
phase. 

[0016] For this reason, when the refrigerants of an air conditioner run short and cooling capacity has 
declined, a refrigerant needs to be supplied, but when the old refrigerant (CFC-12) is being used, it is 
necessary to change to a new refrigerant (for it not to limit in the present condition, especially although 
it is HFC-134a). Moreover, exchange of the oil to which a new refrigerant corresponds is also needed 
with exchange of a refrigerant. 

[0017] In order to exchange this refrigerant and oil, the downstream of the evaporator 15 of said A/C 
cycle 100 and the inlet side of the air-conditioner compressor 10 are intercepted, and the A/C cycle 
washing station 140 is inserted between the inlet sides of the downstream jump air conditioning 
compressor 10 of this evaporator 15. this A/C cycle washing station with the oil recovery system 120 
inserted in the back- wash side of said evaporator 1 5 This oil recover^jystem-42r0-and the refrigerant 
recovery system 110 inserted between the inlet sides of said air conditioning compressor 10, with the 
vacuum suction pump 130 connected to the back-wash side of said evaporator 15, and the inlet side of 
said air conditioning compressor 10 It is constituted by the valve (the 1st valve) 150 which opens and 
closes the free passage between said air conditioning compressors 10 and said refrigerant recovery 
systems 1 10, and the valve (the 2nd valve) 160 which open and close the free passage between said oil 
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recovery systems 120 and said refrigerant recovery systems 1 10. In addition, the 1st valve 150 is 
equivalent to the 4th closing motion means indicated by the column of The means forjsolving a technical 
problem, and the 2nd valve 160 is equivalent to the 5th closing motion means indicatedliythirwlumn 
of The means for solving atechnical problem. 

[0018] Said refrigerant recovery system 1 10 is the thing of the type indicated by JPJjJ 219-64, A. It is 
what has the refrigerant tank-22 r (it sets to this example and capacity is 71.) for holding the heat exchange 
unit 21 for cooling the compressor 20 for suction for attracting a refrigerant, and the attracted refrigerant 
fundamentally, and liquefying, and a refrigerant. The refrigerant which flows from said 2nd valve 160 
passes the heat exc hange unit 2 1, and results in the compressor 20 for refrigerant suction, it is again 
returned and liquefied" bythe heat exchange unit 21, and the discharge side of this compressor 20 for 
refrigerant suction is held in said refrigerant tank 22. The discharge side of this refrigerant tank 22 is 
connected with the inlet side of said air conditioning compressor 10 through said 1st valve 150. 
[0019] said oil recovery system 120 has an oil ta nk 31 in a bodyJ£L#s shown in drawin g 2 , and the 
refrigerant outlet 33 connected with the refrigerant inlet port 32 connected the back- wash side of the 
evaporator 15 ofsafd A/C cycle 100 and said 2nd valve 160 is further established in the body 30. 
Moreover, the inlet-side path 34 which opens this refrigerant inlet port 32 and the lower part part of said 
oil tank 31 for free passage is formed, and this inlet-side path 34 is opened and closed by the 3rd valve 
35. Furthermore, the said refrigerant outlet 33 near the upper part of an oiljankjil are opened for free 
"jSfissage, the discharge-side path J 6 is Ibrmed, and this discharge-side path 36 is opened and closed by 
the 4th valve 37. Said refrigeTant inletVort32.and refrigera nt outlet 33_ are opened for free passage, the 
bypassj)ath38 is formed further again, andthis bypas s path_ *8js opened and closed by the 5th valve_ 39. 
In addition, said 3rd valve is equivalent to the 2nd closing motion means indicated by the column of The 
means for solving a technical problem, said 4th valve is equivalent to the 3rd closing motion means 
indicated by the column of The means for solving a technical problem, and said 5th valve is equivalent 
to the 1st closing motion means indicated by the column of The means for solving a technical problem. 
In addition, although a hand valve and the 5th valve 39 are indicated for the 3rd and 4th valves 35 and 
37 as a solenoid valve in drawing 2 , especially the closing motion means of these valves is not limited. 
It is because controlling electrically using a solenoid valve is desirable when automating control of a 
valve, and opening and closing artificially using a hand valve is desirable to correspond to various 
aspects of affairs while holding down cost. 

[0020] Moreover, the oil discharge path 40 is established in the lower limit of an oil tank 31, it is opened 
and closed by the 6th valve 41, and the oil held in the oil tank 31 can be discharged outside. A relief 
valve 42 is further formed in the upper limit of this oil tank 3 1 , and the level sensor 43 is arranged on the 
interior of an oil tank 3 1 . 

[0021] The filtration means 50 is attached in the edge in the oil tank 31 of said discharge-side path 36, 
and oil is separated into it from the refrigerant which passes this filtration kind means 50. This separated 
refrigerant is held in said oil tank 31. Said filtration means 50 is constituted by the covering device 53 
which fixes the cylinder-like case 51 inserted in the edge by the side of the oil tank of said discharge- 
side path 36, the filter section 52 attached in this case 51, and the case 51 and said discharge-side path 
36 of the shape of said cylinder. 

[0022] it is equipped with the A/C cycle washing station 140 explained above between the inlet sides of 
a compressor 10 the back-wash side of the evaporator 15 of the A/C cycle 100, and the refrigerant old 
type in an A/C cycle (R-12) and the oil corresponding to this refrigerant are collected according to the 
process shown in drawing 3 . 

[0023] In the refrigerant recovery process first shown at step 200 the 1st valve 150 Close, Make close 
open and the 3rd and 4th valves, and the 5th valye39 j s made open for the 2nd valve 160. An air 
conditioning compressor 10, a capacitor 12, the receiver tank 13, an expansion valve 14, an evaporator 
15, the bypass path 38, the heat exchange unit 21, the compressor 20 for refrigerant suction, and the 
recovery root that results in the heat exchange unit 21 and the refrigerant tank 22 again are formed. The 
refrigerant in the A/C cycle 100 is attracted by operation of said capacitor 20 for refrigerant suction, and 
it is liquefied in the heat exchange unit 21, and it holds in the refrigerant tank 22. 
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[0024] Next, the vacuum suction process shown in step 210 is performed. In this vacuum suction 
process close and the 3rd and 4th valves 35 and 37 for the 1st and 2nd valve 150,160 Open, While 
discharging the moisture which it considers as close [ 5th ], and the pump 130 for vacuum suction is 
worked, and piles up the vacuum suction in the A/C cycle 100 and an oil tank 31 in the interior of a deed 
It enables it to charge easily the refrigerant which is the 1st step of the process which makes negative 
pressure the inside of the A/C cycle 100 and an oil tank 31, and comes to rank second, and a washing 
process (step 220). before [ however, ] performing this charge - the recovery refrigerant in the 
refrigerant tank 22 - a predetermined value (more than inside level or filled-liquid) - the need of 
checking a certain thing * * . 

[0025] After said vacuum suction process, if the 1st valve 150 is opened, since the inside of the A/C 
cycle 100 serves as negative pressure, the refrigerant in a refrigerant tank will be charged one in the A/C 
cycle 100. The 2nd valve 160 is wide opened in this phase, the capacitor 20 for refrigerant suction is 
worked, the inside of the A/C cycle 100 is circulated for the refrigerant collected in the refrigerant tank 
22, and each part is washed. The oil recovery process shown in this and coincidence at step 230 is 
performed. In this oil recovery process, when the refrigerant which circulates through the inside of said 
A/C cycle passes said oil tank 31, with said filtration means 50, a refrigerant and oil are separated and 
oil is held in an oil tank 3 1 . 

[0026] Refrigerants are collected until it closes said 1st valve 150, and it works the compressor 20 for 
refrigerant suction continuously and a low voltage cut switch (not shown) operates, after carrying out 
predetermined time (about 30 minutes) continuation of this washing process and the oil recovery 
process, the 3rd valve 35 and 4th valve 37 are closed further, the 5th valve 39 is opened, recovery 
operation is performed again, and residual gas is collected. By this, washing of a series of A/C cycles 
and recovery of a refrigerant and oil are completed. 

[0027] Furthermore, after completion of these processes (for example, an expansion valve) and a 
receiver tank are exchanged for the thing corresponding to a new refrigerant (for example, HFC- 134a), 
after this parts replacement, carrying out vacuum suction first, the amount impregnation of conventions 
of the oil corresponding to a new refrigerant is carried out, proper amount restoration of the still newer 
refrigerant is carried out with a service can, and the A/C cycle corresponding to a new refrigerant is 
constituted. 
[0028] 

[Effect of the Invention] As explained above, while according to this invention refrigerants old type are 
collected and this refrigerant washes an A/C cycle Since an old refrigerant and oil are completely 
removed when filled up with the oil corresponding to a new refrigerant and this refrigerant by having 
collected the oil corresponding to an old refrigerant, the dependability of the A/C cycle corresponding to 
a new refrigerant and oil can be raised. 



[Translation done.] 
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